Children's eating habits are closely related to their health problems and the outlook for children's nutritional statuses appears poor. A cross-sectional survey was conducted among parents of preschool children from December 2018 to January 2019. Sixteen representative kindergartens in 6 districts of Chongqing, China, were included in the study. We took 2200 samples and collected information by questionnaire and after screening, 1781 questionnaires were valid and finally included in the data analysis (n = 1781). Ordinal logistic regression analysis found that age, fathers' education level, forced diet and perception of children's body shape were factors associated with children's eating behaviors (ordered logistic regression/three-level eating behavior; odds ratios p < 0.05). 80.24% of preschool children may have unhealthy eating behavior in this survey and 80.35% of parents had forced their children to eat. Eating behaviors of preschool children in Chongqing are closely related to family factors. This study provides important insight for parents and health care workers in China to improve preschool-aged children's nutritional behaviors. Intervention programs should focus on parents with low income, low education levels, coercive dietary behaviors and deviated body shape perceptions to reduce children's eating behavioral problems.
Introduction
Lifelong eating habits are associated with early childhood eating behaviors [1] . In early childhood, eating behavior undergoes significant changes. Evidence shows that children's dietary behaviors are formed at the end of preschool and remain stable after school age [2] . If unhealthy eating behavior goes uncorrected during the critical period when children's behavioral habits are developing and forming, their lifelong health will be negatively affected [3, 4] .
Eating behavioral problems mainly include avoidance of food, irritability [5] , prolonged eating time and pickiness [6] . In western countries, the incidence of eating behavior problems in children is 30-45% [7] . This number reached 65.1% in China [8] .The eating behavior problems of preschool children are closely related to unhealthy outcomes, such as being underweight [5] , overweight [5, 9] , obese [9] or physiologically anorexic [10] . Early childhood nutritional statuses appear poor both in China and worldwide. In 2018, the World Health Organization (WHO) reported that 40 million children under 5 years old were overweight. Since 2000, the number of overweight children under age five in Asia has increased by 33% [11] . In 2015, a report from the China Health Planning Commission (CHPC) revealed that 8.4% of children under 6 years old were overweight.
Factors that may be relevant to children's eating behavior problems and implementing interventions are being actively explored. Eating behavioral formation of preschool children is closely related to family, society, environment, the media and other factors [12] . Parents play an irreplaceable role in the formation of preschool children's eating behaviors, as children are good at learning and imitating parental behavior [12] [13] [14] [15] . According to one report, children's eating behaviors are related to their parents' knowledge level, feeding style and eating behaviors [13] [14] [15] . During the preschool period, parents can better develop their children's nutrition, which is significantly impacted by their eating behavior [16] [17] [18] . However, at present, parents' awareness regarding their children's nutrition in China and worldwide remains relatively weak [19, 20] . Thus, parents' influence on children's eating behavior has gradually become the focus of attention.
Few studies have been conducted on the correlation between parents' nutritional knowledge and behavior and children's eating behavior in China. This study assessed the nutritional status and parental awareness of preschool children in Chongqing and explored the sociodemographics and factors affecting children's eating behaviors based on their families, especially their parents' awareness and behaviors. We hope that the development of relevant interventions can be promoted through the exploration of factors related to eating behavior of preschool children.
Materials and Methods

Method and Participants
A cross-sectional survey was conducted in Jiangbei District, Shapingba District, Nanan District, Banan District, Fuling District and Xiushan County in Chongqing, China, from 15 December 2018 to 15 January 2019. Participants were parents of children from 16 kindergartens in six regions with different levels of economic development. Parents were interviewed face-to-face with questionnaires and all investigators were intern-kindergarten teachers who had received unified training.
Sample
Previous surveys have shown that the incidence of dietary behavioral problems among preschool children in China ranges from 39.7-65.1% [8] . Cluster sampling and the formula, n = [Z 2 1-α/2 π (1 × π)]/δ 2 × (1 + 1/2) were used in this study. If α = 0.01, Z 1-α/2 equals 2.58. The incidence of dietary behavior problems among preschool children was 39.7%, that is, π = 0.397. In this study, δ = 0.05 and n = 957. Considering a 10-15% missing rate for unreturned surveys in addition to the sampling error, the minimum sample size was extended to 1100 cases.
In total, 2200 parents participated in the study, with a questionnaire response rate of 86.19% (1896/2200). The questionnaire contained 40 questions. If more than 35 questions were answered, it was regarded as a valid questionnaire. Of the respondents, 1781 answered at least 90% of the questions (36/40) and were finally included in the statistical analysis (n = 1781).
Ethical Approval
All subjects provided informed consent before participating in the study. The ethical approval number of this study is from Chongqing Collaborative Innovation Center for Functional Food in Chongqing University of Education (201901HS01).
Reliability and Validity
A panel of experts in nutrition, epidemiology and target populations established the questionnaires on the basis of consulting papers and Chinese Dietary Guidelines. Two months before the formal survey, a pilot survey was conducted at a teacher recruitment fair. Approximately 90 datapoints were collected and the questionnaire was subsequently modified based on these results. Reliability and validity tests were applied. The reliability of Cronbach's Alpha coefficient was 0.811, using Kaiser-Meyer-Olkin's validity statistical test (KMO = 0.775) and Bartlett's sphericity test (p < 0.0001).
Questionnaire
Demographics
The demographic characteristics included the child's age, height, weight, sex and number of siblings; the parents' height, weight, education level and occupation; whether the home was single-parent (yes/no); and monthly household income. Of all samples, the mean age of the 1781 children enrolled in the survey was 5.27 years and 928 were boys. More than half of the respondents had only one child (no siblings; 58.06%).
Parents' Nutrition Opinions
Seven nutrition-related questions were included, which mostly used five-level scoring-(1) frequency of forcing the child to eat foods they dislike (2) parents' cognition of their child's body shape (very thin/slender/average/overweight/obese), (3) parents' attitudes and behaviors after learning their child was overweight, (4) parents' opinions on obesity factors (excessive fat intake/excessive sugar intake/eating speed/too little exercise/genetic factors/unsure), (5) recognition of the need for early prevention of obesity in children (yes, we should start prevention now/yes but too early/no), (6) frequency of teaching the child about a healthy diet and (7) parents' use of food to motivate their child (sweet drinks/fast food/fried food/fruit/candy/no use of food incentives). According to our survey, 80.35% of parents reported that they have forced their children to eat foods the children disliked, while 59.40% of parents had inaccurate perceptions of their children's body shape.
Children's Eating Behavior
Sixteen questions were included on the children's eating behaviors as follows-food preferences (meat/vegetarian/non-preferential), taste preferences (sweet/spicy/sour/salty /bitter/other), eating behavioral problems (disruption or getting angry/no interest/fear of certain foods/watch TV/play with toys/be dazed/eating foods the child does not like angers them or they spit it out/these have never happened), time taken to eat (within 10 min/10-30 min/more than 30 min), eating healthy foods (yes/no), frequencies of eating the following foods or behaviors within a week-breakfast, eggs, soy products, fruits, nuts (peanuts, almonds, walnuts), seafood, meat (pork, beef and poultry), dairy products, carbonated beverages, fast food, fried foods (almost every day/4-5 times per week/2-3 times per week/ ≤ once per week). For the child's dietary behavior, each option was given a specific score. When the total score is less than 60% of the full score (less than 28 points), it is considered low level. The total score is between 75% and 60% of the full score (29-35 points) , which is considered to be medium level. When the total score is greater than 75% of the full score (35-47 points), it is considered to be high level and high level means relatively positive eating behavior.
Data Analysis
All data were double-entered using Microsoft Office Excel 2007 (Microsoft, Redmond, Washington, DC, USA) All statistical data were analyzed using two-sided t-tests in SAS statistical software (SAS, version 9.4; SAS Institute, Cary, NC, USA). Statistical significance was set at p < 0.05. In the descriptive analysis, the characteristics of the participant's children were summarized using the mean and standard deviation or frequency and percentage. Variance analysis was used to test the significance of the differences between continuous variables. The variability of the categorical variables was tested using the chi-square test. Logistic regression analysis was used to evaluate the correlation between factors and children's eating behavior.
Multivariable analysis was conducted on the factors influencing children's eating behavior. Height and weight are self-reported in the questionnaire and body mass index (BMI) = weight (kg)/height 2 (cm). The calculated BMI was compared with a Chinese comparison of the mature BMI values of sex and age of children [21, 22] , which was used to judge the body shape of children. Parents' perceptions of children's body shapes were classified as conforming or not to their child's body shape. Table 1 shows that most parents had completed higher education. The monthly income of most families ranged from 560-1120 dollar (30.88%). Variance analysis showed that parental occupation (for fathers' occupation, p = 0.0053 and for mothers' occupation, p = 0.002), parents' educational level, whether they were single-parent families or not and the family's monthly income were significantly correlated with children's dietary behavior scores (p < 0.001). Relevance analysis showed that BMI of mothers (p = 0.001) and age of children (p = 0.003) may be negatively correlated with children's dietary behavior score. There was no significant difference between father's BMI, the number of siblings and breastfeeding time and children's dietary behavior score. 
Results
Demographics of the Children
Parents' Opinions of Nutrition and Children's Eating Behavior
Univariate analysis was conducted between each variable and eating behavior score ( Table 2 ). The results showed that there was a significant correlation between compulsory eating behavior, parents' perception of children's body shape, parents' nutritional knowledge and nutritional education and children's eating behavior score. Table 3 shows that approximately 53.74% of children may have preferential eating behaviors, 57.78% ate their meals in 10-30 min, 8.15% did not eat breakfast every day. Chinese dietary guidelines point out that preschool children should eat cereals, eggs, fruits, vegetables, fish, lean meat, soy products and dairy products every day, however, 35.36% consumed eggs every day and more than 40% consumed soy products 2-3 times per week. Less than 60% of children ate fruit, meat or dairy products every day. The most common dietary problem for children was watching TV at meals (51.54%) and 80.24% of preschool children may have unhealthy eating behavior in this survey. 
Logistic Regression Model for Factors Influencing Eating Behaviors at Different Levels
Children whose fathers had only basic education were more likely to present low-level eating behaviors than were those whose fathers had a higher education (OR: 1.875; 95% confidence interval (CI): 1.220-2.882). Children who had occasionally been forced to eat foods they disliked were more likely to show low level eating behavior compared with those who were never forced (OR: 0.463; 95% CI: 0.317-0.675) and those whose parents had less objective cognition of their child's body shape were more likely to show low level eating behaviors compared with those whose parents had an objective cognition (OR: 0.755; 95% CI: 0.574-0.993).
A high possibility of medium-level eating behavior was observed for children who had never been forced to eat foods they disliked compared with those who occasionally been forced (OR: 2.0903; 95% CI: 1.429-3.057). A high possibility of high-level eating behavior was observed in children whose parents had an objective cognition of their children's body shape compared those whose parents had a less objective cognition (OR: 2.719; 95% CI: 1.084-6.815; Table 4 ). 
Ordered Multivariate Logistic Regression Factors Influencing Children's Eating Behavior
The children's eating behavior was scored according to the scoring criteria in Table 5 and was used as a dependent variable in further analyses. To further investigate the factors that affect the characteristics of children's eating behavior, we chose the following parameters-child's age, BMI and sex; parents' BMI, education level and occupation; single-parent home (yes/no), monthly household income, frequency of forcing children to eat foods they dislike (always/often/occasionally/seldom/never), whether the parents had an objective cognition of children's body shape (yes/no), whether the parents thought childhood obesity required early prevention (yes, we should start prevention now/yes but it is too early/no) and frequency of teaching children about a healthy diet (always/often/occasionally/seldom/never).
In the ordinal logistic regression analysis model, partial regression coefficient (β) = estimate. Children's age and eating behavior score were negatively correlated (95% CI: −0.2949-(−0.0521); p = 0.0051). Children whose fathers had only a basic education level were less likely to have high eating behavior scores than were those whose fathers had a higher education level (95% CI: −0.6728-(−0.1905); p = 0.0005). Compared with children who were occasionally forced to eat foods they disliked, children who were never forced were more likely to have high eating behavior scores (95% CI: 0.1416-0.7565; p = 0.0417). Compared with children who were only occasionally forced to eat foods they disliked, children who had often been forced were less likely to report high eating behavior scores (95% CI: −0.1927-(−0.1625); p = 0.0082). Parents with objective cognition of children's body shapes were more likely to report high eating behavior scores (95% CI: 0.0229-0.2926; p = 0.0218; Table 6 ). 
Discussion
In 1985, a study first pointed out that 2-5 years of age is the key period in which children should develop good eating behaviors [23] . In this study, 80.24% of preschool children may have unhealthy eating behavior. Eating behavior problems mainly include pickiness, preference, unhealthy eating behavior, food avoidance and boredom [5, 6] . Due to the lack of statistical cut-off value, the prevalence of eating behavior problems in China ranges from 35-65.1% [8] . It was reported that the prevalence of eating behavior problems of preschool children reached 79.6% in Chengdu, China [24] , which is similar to our study. Chongqing and Chengdu are close in geographical location and similar in diet pattern.
Previous studies have shown that preschool children's eating behavior is related to kindergarten teachers' education, kindergarten environment [25] , peers [26] , parents' cognition and behavior [13] [14] [15] and children's physical activity [27] . Parents play an irreplaceable role in forming their children's dietary behavior [12] [13] [14] [15] ; therefore, we focused on the correlation between parental awareness and children's eating behavior.
The main findings were that children whose fathers had higher education were more likely to display more positive eating behaviors. Previous studies have shown a correlation between children's eating behavior and parents' educational level [28, 29] but this may have been due to small sample sizes. We found no clear link with mothers' educational levels. Another possible factor associated with higher eating scores was parents' objective cognition of their child's body shape. We found that children's eating behavior was related to their mother's occupation. Children of mothers with professional job tend to have higher eating behavior scores. This may be due to the fact that mothers with this career can provide more health care for their children [30] . In addition, children's age was negatively correlated with eating behavior score. Regarding the negative correlation between age and eating behavior score, we infer that this may be related to increased emotional overeating with age [31] .
Parents' perception of children's body shape is also a significant correlative factor with children's eating behavior found in this study. However, in this study, nearly 60% of parents have biased perceptions of their children's body shape. Regarding the importance of parents' perceptions of children's body shape, one study suggested that this is related to parents' weight restrictions on children [32] , which may be related to their child's eating behavior score.
We also found that children who were not forced to eat were associated with higher dietary eating scores. However, more than 80% of parents reported that they forced their children to eat foods the children disliked. Forcing children to eat is more likely to lead to eating behavior problems and reduce the diversity in children's diets. A study in Sweden also showed that parents paid attention to children's diet during meals, making the children more reluctant to eat [33] . Numerous studies have shown that how parents feed their children can affect the children's diets [34] [35] [36] [37] . During feeding, parents control the children's diet, including the type and amount of food. According to these studies, parental intervention in children's diets is associated with lower eating behavior scores for the following reasons-(1) The use of stress to force children to eat is negatively correlated with children's food acceptance [34, 35] ; (2) Stress can negatively affect children's emotional response and healthy food intake [36] ; (3) Parents' restrictions on children's diets may impair their child's ability to self-regulate their food intake [37] .
Several studies have shown that parents' eating habits are closely related to their children's eating behavior [2, 12, [38] [39] [40] , which has both positive and negative effects. The specific influencing mechanism that parental eating behavior has on preschool children's eating behavior remains unclear. Study suggests that this may be due to family dietary habits or emotional transmission [38] . Therefore, the best way to change children's eating behavior is to change their parents' eating habits. Simply forcing children to eat is counterproductive. Parents should understand eating behavior and improve their own eating habits to reduce the incidence of children's eating behavioral problems.
Many factors affect the eating behaviors of preschool children in Chongqing, such as children's age, father's education level, mother's occupation, forced eating behavior and parents' perception of children's body shape and so on. Logistic regression analysis showed significant differences in children's eating behavior and parental factors. Further research should expand the sample population. Health workers must fully consider the factors affecting children's eating behavior when formulating intervention programs for children's nutritional behavior.
Limitation
The study has three limitations. Firstly, the interviewees in this study are parents but there is no question of whether the interviewees are "caregivers," so there may be information bias. Secondly, only parents' nutritional knowledge and behavior were investigated but insufficient questions about family dietary environment were not designed. Reduction in the frequency of certain foods consumed due to allergies was not taken into account. Thirdly, cross-sectional surveys are not very good at presenting causality. As the questionnaire is self-designed, it may only be applicable to areas with similar economic development level in Chongqing, China. These will be revised and improved in the future research.
Conclusions
The eating behaviors of preschool children in Chongqing are closely related to family factors, such as children's age, father's education level, mother's occupation, forced eating behavior and parents' perception of children's body shape and so on. This study provides important insight for parents and health care workers in China to improve nutritional behavior in preschool-aged children. Intervention programs should focus on parents with low income, low educational levels, dietary coercive behavior and a deviated perception of body shape to reduce children's eating behavioral problems.
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